1.
Introduction. This note applies new ideas from conformai geometry to the study of complete minimal surfaces of finite total curvature in R 3 . The two main results illustrate this in complementary ways. Theorem A implies several uniqueness or nonexistence corollaries, while Theorem B constructs new examples, including the first complete immersed nonorientable minimal surfaces with finite total curvature and embedded ends. This construction is based upon the close relationship between these minimal surfaces and certain compact immersed surfaces minimizing the conformally invariant functional W = fH 2 da (Theorems C and D). (If M has a catenoid end, then an argument using the balancing formula [8, 17] shows that the ends cannot be transverse; so, in (ii), all ends must be flat)
Main results. Let M £R
Alternative (i) occurs in different ways: compare the trinoid [7] and the skirted catenoids [4, 6] 
where s = y/2p -1 and r -2s/(p -1).
(ii) The Weierstrass forms 3. Lemmas from conformai geometry. Let M'IB? be a compact surface with /i(M') = ji x = p. Recall that the work (or Willmore functional [2] ) is defined by
where H is the mean curvature of M' IB?.
LEMMA 1. W(M') > 4irp [11]; equality holds iff there is a conformai automorphism G of S 3 with G(x) = oo such that M ~ G(M') -oo is a complete minimal surface in R
3 with rj(M) = p.
PROOF. Note that x{M f ) -x(M) + rj(M).
By the conformai invariance of the density (H 2 -K) da y and by the Gauss-Bonnet formulas, compute Compactification of n p yields interesting complete minimal surfaces. For example, R. Bryant [3] has shown II3 = a closed half-plane in C, and that the minimal Möbius strip [12] provides a natural one-point compactification to a closed disk. (Bryant also has computed £2 explicitly [2] .)
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